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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use o£ this translation • 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of the liquid crystal equipment which consists of an ingredient with 
which two substrates which were stuck at the predetermined spacing through the sealant in the periphery 
section, which pinch a liquid crystal layer, and which counter differ After sticking the monotonous member 
which has a different predetermined coefficient of thermal expansion from this substrate through adhesives on 
the outside surface of the substrate with a large coefficient of thermal expansion between said two substrates 
which counter and heating beyond predetermined temperature, by returning to ordinary temperature The 
manufacture approach of the Uquid crystal equipment characterized by sticking this substrate and said another 
substrate through said sealant after incurvating this substrate and this monotonous member in a predetermined 
configuration. 

[Claim 2] It is the manufacture approach of the liquid crystal equipment characterized by for said monotonous 
member having a coefficient of thermal expansion smaller than the coefficient of thermal expansion of said 
substrate in the manufacture approach of liquid crystal equipment according to claim 1 , and incurvating said 
substrate and said monotonous member so that this monotonous member side may become a convex. 
[Claim 3] The manufacture approach of liquid crystal equipment that the difference of the coefficient of thermal 
expansion of said substrate and said monotonous member is characterized by being equal to the difference of 
the coefficient of thermal expansion of another [ said ] substrate and said substrate in the manufacture approach 
of liquid crystal equipment according to claim 2. 

[Claim 4] It is the manufacture approach of the liquid crystal equipment characterized by for said monotonous 
member having a larger coefficient of thermal expansion than the coefficient of thermal expansion of said 
substrate in the manufacture approach of liquid crystal equipment according to claim 1 , and incurvating said 
substrate and said monotonous member so that this substrate side may become a convex. 
[Claim 5] The manufacture approach of liquid crystal equipment that the difference of the coefficient of thermal 
expansion of said substrate and said monotonous member is characterized by being equal to the difference of 
the coefficient of thermal expansion of another [ said ] substrate and said substrate in the manufacture approach 
of liquid crystal equipment according to claim 4. 

[Claim 6] The manufacture approach of the liquid crystal equipment characterized by said adhesives consisting 
of the same ingredient as said sealant in the manufacture approach of liquid crystal equipment given [ from 
claim 1 to claim 5 ] in any 1 term. 

[Claim 7] In the liquid crystal equipment which consists of an ingredient with which two substrates which were 
stuck at the predetermined spacing through the sealant in the periphery section, which pinch a liquid crystal 
layer, and which counter differ Liquid crystal equipment which the monotonous member which has a different 
predetermined coefficient of thermal expansion from this substrate is stuck through adhesives on the outside 
surface of the substrate with a large coefficient of thermal expansion between said two substrates which 
counter, and is characterized by this substrate, this monotonous member, and said another substrate curving in a 
predetermined configuration. 

[Claim 8] It is liquid crystal equipment which said monotonous member has a coefficient of thermal expansion 
smaller than the coefficient of thermal expansion of said substrate in liquid crystal equipment according to 
claim 7, and is characterized by for said substrate and said monotonous member having curved so that this 
monotonous member side might become a convex, and another [ said ] substrate curving so that an internal- 
surface side may become a convex. 

[Claim 9] Liquid crystal equipment with which the difference of the coefficient of thermal expansion of said 
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substrate and said monotonous member is characterized by being equal to the difference of the coefficient of 
thermal expansion of another [ said ] substrate and said substrate in liquid crystal equipment according to claim 
8. 

[Claim 10] It is liquid crystal equipment which said monotonous member has a larger coefficient of thermal 
expansion than the coefficient of thermal expansion of said substrate in liquid crystal equipment according to 
claim 7, and is characterized by for said substrate and said monotonous member having curved so that this 
substrate side might become a convex, and another [ said ] substrate curving so that an outside-surface side may 
become a convex. 

[Claim 11] Liquid crystal equipment with which the difference of the coefficient of thermal expansion of said 
substrate and said monotonous member is characterized by being equal to the difference of the coefficient of 
thermal expansion of another [ said ] substrate and said substrate in liquid crystal equipment according to claim 
10. 

[Claim 12] Liquid crystal equipment characterized by said adhesives consisting of the same ingredient as said 
sealant in liquid crystal equipment given [ from claim 7 to claim 1 1 ] in any 1 term. 

[Claim 13] Electronic equipment characterized by having liquid crystal equipment given [ from claim 7 to claim 
12 ] in any 1 term. 



[Translation done.] 
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* NOTICES * 

JPO and NFCIPI are not responsible for any 
damages caused by the use o£ this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to electronic equipment equipped with the liquid crystal 
equipment manufactured by the manufacture approach of the Uquid crystal equipment which consists of an 
ingredient with which two substrates which are applied to the manufacture approach, liquid crystal equipment, 
and electronic equipment of liquid crystal equipment, especially pinch a liquid crystal layer, and which counter 
differ, and this manufacture approach, and this liquid crystal equipment. 
[0002] 

[Description of the Prior Art] As a liquid crystal display, the direct viewing type liquid crystal display carried in 
a cellular phone, a pocket mold information processor, etc. and projection mold liquid crystal displays, such as a 
projector, are known. 

[0003] The outline sectional view of the common liquid crystal display 100 used for a direct viewing type liquid 
crystal display is shown in drawing 7 , and the structure of this liquid crystal display is explained to it, 
[0004] As shown in drawing 7 , a substrate (bottom substrate) 101 and the opposite substrate (top substrate) 102 
are stuck at intervals of predetermined through a sealant 104 in each periphery section, and the liquid crystal 
layer 103 is enclosed between the substrate 101 and the opposite substrate 102. On the inside of a substrate 101 
and the opposite substrate 102, transparent electrodes 105 and 106 are formed by the predetermined pattern, 
respectively, and the orientation film 107 and 108 is formed on a transparent electrode 105 and 106. 
[0005] Although a phase contrast plate and a polarizing plate are installed in the outside of a substrate 101 and 
the opposite substrate 102, it is omitting in illustration. 

[0006] In the liquid crystal display 100, in order to keep constant spacing (eel thickness of a liquid crystal cell) 
of a substrate 101 and the opposite substrate 102, many spherical spacers 109 which consist of a sihcon dioxide, 
polystyrene, etc. are arranged between the substrate 101 and the opposite substrate 102. 
[0007] Next, the outline sectional view of the common liquid crystal display 200 used for a projection mold 
liquid crystal display is shown in drawing 8 , and the structure of this liquid crystal display is explained to it. In 
drawing 8 , the same reference number is given to the same component as a liquid crystal display 100, and 
explanation is omitted, 

[0008] In a liquid crystal display 200, since a spacer is also expanded and displayed when the spacer has been 
arranged between a substrate 101 and the opposite substrate 102 in order to display by carrying out expansion 
projection of the liquid crystal panel, optical leakage arises into the part and there is a problem of reducing 
display quality. Therefore, in a liquid crystal display 200, as shown in drawing 8 , a spacer cannot be arranged 
between a substrate 101 and the opposite substrate 102. 
[0009] 

[Problem(s) to be Solved by the Invention] In a common liquid crystal display as shown with the above- 
mentioned liquid crystal display 100,200, although the same substrate is usually used as a substrate 101 and an 
opposite substrate 102, a different substrate may be used. 

[0010] The reflective mold liquid crystal display 300 with which a different substrate is used as a substrate 101 
and an opposite substrate 102 and which is used for a projection mold display as an example at drawing 9 is 
shown, and the structure of this liquid crystal display is explained. In drawing 9 , the same reference number is 
given to the same component as a liquid crystal display 200, and explanation is omitted. 
[0011] On the substrate 101, many reflectors 305 which consist of aluminum which reflects light are formed in 
the shape of a matrix, and the switching element for driving each reflector 305 is prepared. The orientation film 
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107 is formed on the reflector 305 and the switching element. 

[0012] In this liquid crystal display 300, the light which carried out incidence into the liquid crystal panel from 
the outside of the opposite substrate 102 passes the liquid crystal layer 103, it is reflected on reflector 305 front 
face, and it passes the opposite substrate 102, and is emitted to the exterior of a liquid crystal paneL 
[0013] In this liquid crystal display 300, when a substrate 101 consists of single crystal ingredients, such as 
single crystal silicon, and the switching element is formed on this single crystal substrate, the reflector 305 
formed on a substrate 101 can be switched to a high speed rather than the time of consisting of a switching 
element formed on amorphous materials, such as glass. 

[0014] Since the light reflected with the reflector 305 passes the opposite substrate 102 on the other hand, it is 
emitted to the exterior of a liquid crystal display 300 and a display is performed, it is needed that the opposite 
substrate 102 is transparent. Therefore, opaque single crystal silicon etc. cannot be used as an opposite substrate 
102. 

[0015] Therefore, since the substrate which consists of single crystal ingredients, such as single crystal silicon, 
as a substrate 101 is used and the substrate which consists of transparent materials, such as glass, as an opposite 
substrate 102 is used when forming a transistor on the case where the high-speed response of the reflective mold 
liquid crystal display 300 is carried out, or a substrate 101, the substrate which consists of a different ingredient 
as a substrate 101 and an opposite substrate 102 is used. 

[0016] In the liquid crystal display 300 with which a different substrate is used as a substrate 101 and an 
opposite substrate 102, in the production process of a liquid crystal display 300, in case a sealant 104 is formed, 
it has the trouble of producing eel thickness nonuniformity between a substrate 101 and the opposite substrate 
102. 

[0017] A sealant 104 applies thermosetting adhesive or photoresist adhesives between the periphery sections of 
a substrate 101 and the opposite substrate 102, and is formed by hardening adhesives. In the case of 
thermosetting adhesive, hardening of adhesives is performed by usually heating at about 100-160 degrees C, 
and, in the case of photoresist adhesives, is performed by irradiating ultraviolet rays etc. In the case of 
photoresist adhesives, heating is not performed, but it is generation of heat from that of an ultraviolet ray lamp, 
and a temperature up is carried out to about 80 degrees C. 

[0018] Therefore, as a sealant 104, when using any of thermosetting adhesive and photoresist adhesives, a 
liquid crystal cell is heated by about 100-160 degrees C or about 80 degrees C. 

[0019] Since a different substrate as a substrate 101 and an opposite substrate 102 is used in that case, the 
coefficients of thermal expansion of a substrate 101 and the opposite substrate 102 differ, and a substrate with a 
large coefficient of thermal expansion expands greatly with a temperature rise as compared with a substrate 
with a small coefficient of thermal expansion. Furthermore, since the periphery section of a substrate is being 
fixed by the sealant 104, a curve arises in the substrate which expanded. 

[0020] For example, when single crystal silicon and the opposite substrate 102 consist [ a substrate 101 ] of 
glass, it curves so that the internal-surface side of the opposite substrate 102 may become a convex, or since the 
coefficient of thermal expansion is larger than glass, as the direction of single crystal silicon shows the opposite 
substrate 102 to drawin g 10 (a), as shown in drawing 10 R> 0 (b), it curves so that the outside-surface side of 
the opposite substrate 102 may become a convex. When the opposite substrate 102 is level, the gap from from is 
the most remarkable also in curve [ which / of the opposite substrate 102 shown in drawing 10 (a) and (b) ] in 
the center section of the opposite substrate 102. For example, as for gap g in the center section of the opposite 
substrate 102, the thickness of 0.6x10 to 3 m and the opposite substrate 102 is about lxl0-6m, when the 
thickness of a substrate 101 is 0.7x10 to 3 m. Therefore, there is a trouble that distribution of an about [ 1x10- 
6m ] arises also in the thickness (eel thickness of a liquid crystal cell) of the liquid crystal layer 103 pinched by 
a substrate 101 and the opposite substrate 102. Since the eel thickness of a liquid crystal cell is about 3-6x10- 
6m, this gap is large. 

[0021] If the above problem is a liquid crystal display which consists of a substrate with which a substrate 101 
differs from the opposite substrate 102 instead of the problem restricted to the reflective mold liquid crystal 
display 300 for a projection mold display, it is a problem produced in any liquid crystal displays. 
[0022] In the common liquid crystal display 100 for direct viewing type liquid crystal displays which arranges a 
spacer 109, although the curve of the opposite substrate 102 shown by drawi ng 10 (a) can be prevented, even if 
it arranges a spacer 109, the curve of the opposite substrate 102 shown by drawin g 10 (b) cannot be prevented. 
[0023] Moreover, neither of the curves of the opposite substrates 102 shown by drawing 10 (a) and drawing 10 
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(b) can be prevented, but a problem is remarkable in the common liquid crystal display 200 (300 is included) for 
projection mold liquid crystal displays which does not arrange a spacer. 

[0024] Here, a problem in case distribution arises is explained to the eel thickness of a liquid crystal cell. If 
distribution arises in the eel thickness of a liquid crystal cell, it is known in the liquid crystal display that the 
display engine performance will get worse. Especially in the liquid crystal display in STN (Super Twisted 
Nematic) mode, it is known that the permeability of light will change with change of deltan-d value (however, 
deltan the rate of a birefringence of liquid crystal and d eel thickness), and since distribution will occur in light 
transmittance, i.e., brightness, if distribution of the deltan-d value change d, i.e., eel thickness, is large, contrast 
falls. Although losing peculiar yellow and blue coloring with a phase contrast plate, and compensating black 
and white in STN mode will be performed if distribution of the deltan-d value change d, i.e., eel thickness, is 
large, at this time, an optical property will get worse and an irregular color will arise in a display. Moreover, if 
the eel thickness d has distribution, the steepness of liquid crystal will get worse and contrast will fall. Thus, 
since contrast gets worse and an irregular color occurs in a display when distribution arises in the eel thickness 
d, there is a problem that display quality deteriorates. 

[0025] Then, this invention solves the above-mentioned trouble and it aims at offering the manufacture 
approach of the liquid crystal display which enables equalization of the eel thickness of a liquid crystal cell in 
the manufacture approach of the Uquid crystal display which consists of an ingredient with which the substrate 
which pinches a liquid crystal layer differs from an opposite substrate. Moreover, it aims at offering the 
electronic equipment which was excellent in display quality by having this Hquid crystal display further for the 
purpose of offering the liquid crystal display which was excellent in display quality by this manufacture 
approach. 
[0026] 

[Means for Solving the Problem] Adhesives are minded on the outside surface of the substrate with a coefficient 
of thermal expansion large in order to solve the above-mentioned technical problem, as a result of this invention 
person*s inquiring among the substrate which pinches a liquid crystal layer, and an opposite substrate. After 
sticking the monotonous member which has a different predetermined coefficient of thermal expansion from the 
coefficient of thermal expansion of this substrate and heating beyond predetermined temperature, by returning 
to ordinary temperature It found out that the eel thickness of a liquid crystal cell could be equalized by it 
incurvating a header, a substrate, and an opposite substrate in the same configuration that this substrate and this 
monotonous member can be incurvated in a predetermined configuration. 
[0027] The curve approach of the substrate which this invention person found out is explained. 
[0028] if it returns to ordinary temperature after sticking the monotonous member which has a different 
predetermined coefficient of thermal expansion from the coefficient of thermal expansion of this substrate 
through adhesives on the outside surface of a substrate with a large coefficient of themial expansion and heating 
beyond predetermined temperature — the one where the one among this substrate and this monotonous member 
where a coefficient of thermal expansion is larger is smaller - a temperature up - large - expanding - a 
temperature fall - it contracts greatly. 

[0029] Therefore, when the coefficient of thermal expansion of a monotonous member is smaller than the 
coefficient of thermal expansion of a substrate, a substrate and a monotonous member curve so that a 
monotonous member side may become a convex. On the other hand, when the coefficient of thermal expansion 
of a monotonous member is larger than the coefficient of thermal expansion of a substrate, a substrate and a 
monotonous member curve so that a substrate side may become a convex. 

[0030] Thus, since a substrate can be beforehand incurvated in the configuration as a small substrate where 
another [ which curves in the formation process of a sealant by controlling the difference of the coefficient of 
thermal expansion of a substrate and a monotonous member ] coefficient of thermal expansion is the same, the 
eel thickness of a liquid crystal cell can be equalized. 

[0031] Namely, the means which this invention provided in order to solve the above-mentioned technical 
problem In the manufacture approach of the liquid crystal equipment which consists of an ingredient with which 
two substrates which were stuck at the predetermined spacing through the sealant in the periphery section, 
which pinch a liquid crystal layer, and which counter differ After sticking the monotonous member which has a 
different predetermined coefficient of thermal expansion from this substrate through adhesives on the outside 
surface of the substrate with a large coefficient of thermal expansion between, said two substrates which counter 
and heating beyond predetermined temperature, by returning to ordinary temperature After incurvating this 
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substrate and this monotonous member in a predetermined configuration, it is characterized by sticking this 
substrate and said another substrate through said sealant. 

[0032] According to this means, the manufacture approach of the liquid crystal equipment which can equalize 
spacing (eel thickness of a liquid crystal cell) with another [ which curves in the formation process of a sealant ] 
substrate can be offered by incurvating beforehand the substrate with a large coefficient of thermal expansion 
between two substrates which pinch a liquid crystal layer and which counter in a predetemiined configuration. 
[0033] Moreover, it sets to the liquid crystal equipment which consists of an ingredient with which two 
substrates which were stuck at the predetermined spacing through the sealant by this means in the periphery 
section, which pinch a liquid crystal layer, and which counter differ. Adhesives are minded on the outside 
surface of the substrate with a large coefficient of thermal expansion between said two substrates which 
counter. The monotonous member which has a different predetermined coefficient of thermal expansion from 
this substrate is stuck, and the liquid crystal equipment which is characterized by this substrate, this 
monotonous member, and said another substrate curving in a predetermined configuration and which was 
excellent in display quality can be offered 

[0034] Moreover, the electronic equipment which was excellent in display quahty can be offered by having this 
liquid crystal equipment. 

[0035] In the above means, when said monotonous member is what has a coefficient of thermal expansion 
smaller than the coefficient of thermal expansion of said substrate, it is characterized by incurvating said 
substrate and said monotonous member so that this monotonous member side may become a convex. When said 
monotonous member is what has a larger coefficient of thermal expansion than the coefficient of thermal 
expansion of said substrate, it is characterized by incurvating said substrate and said monotonous member so 
that this substrate side may become a convex. 

[0036] It is desirable for the difference of the coefficient of thermal expansion of said substrate and said 
monotonous member to be equal to the difference of the coefficient of thermal expansion of another [ said ] 
substrate and said substrate in the case of which. Said substrate which stuck said monotonous member can be 
incurvated in the same configuration as another substrate by making the difference of the coefficient of thermal 
expansion of said substrate and said monotonous member equal to the difference of the coefficient of thermal 
expansion of another [ said ] substrate and said substrate. 

[0037] Moreover, as for said adhesives, it is desirable to consist of the same ingredient as said sealant. Said 
substrate which stuck said monotonous member can be incurvated in the same configuration as another 
substrate by using said adhesives as the same ingredient as said sealant, and hardening these adhesives on the 
conditions which harden this sealant. 
[0038] 

[Embodiment of the Invention] Next, the operation gestalt concerning this invention is explained to a detail. 
[0039] 1st operation gestalt drawing 1 (a) Process drawing showing the manufacture approach of the reflective 
mold liquid crystal display 10 using the MOSFET (METARUOKISAIDOSHIRIKON field emission transistor) 
component 20 as a switching element of the 1st operation gestalt concerning this invention is shown in - (e), 
and this manufacture approach is explained to it. Drawi ng I (a) - (e) shows the outline sectional view. 
[0040] In this operation gestalt, the substrate (bottom substrate) 11 which pinches the liquid crystal layer 13, 
and a different substrate as opposite substrates (top substrate) 12 are used, and the direction of the coefficient of 
thermal expansion of the opposite substrate 12 is smaller than the coefficient of thermal expansion of a substrate 
11. For example, the substrate which consists of single crystal silicon and glass, respectively is used as a 
substrate 11 and an opposite substrate 12. Moreover, in the formation process of the sealant 14 which sticks a 
substrate 1 1 and the opposite substrate 12, the opposite substrate 12 shall curve so that an internal-surface side 
(liquid crystal layer 13 side) may become a convex. 

[0041] As shown in drawing 1 (a), on the internal surface (illustration top front face) of a substrate 1 1, the 
MOSFET component 20 for driving the pixel electrode (reflector) 15 which consists of aluminum which 
reflects light, and each pixel electrode 15 etc. is formed, and the orientation film 18 is formed on the pixel 
electrode 15 and the MOSFET component 20. 

[0042] The top view which expanded the situation when seeing the substrate 1 1 before forming the orientation 
film 18 in drawmgjZ from a top is shown. D rawin g 1 R> 1 (a) is a sectional view shown along with the A-A' 
line of drawin g 2 . 

[0043] As shown in drawing 2 , on the substrate 1 1, the scanning line 22 and the data line 16 are arranged in the 
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shape of a matrix, each pixel is arranged according to the intersection of the scanning line 22 and the data line 
16, and the MOSFET component 20 for driving the pixel electrode 15 and each pixel electrode 15 to each pixel 
is formed. About detailed explanation of the MOSFET component 20, it mentions later. 
[0044] Next, as shown in drawing 1 (b), monotonous member 1 1 A which has a predetennined coefficient of 
thermal expansion which is different in a substrate 11 is stuck through thermosetting adhesive or photoresist 
adhesives on the outside surface (illustration bottom front face) of a substrate 11. At this time, monotonous 
member 1 1 A is selected so that the coefficient of thermal expansion of monotonous member 1 1 A may become 
smaller than the coefficient of thermal expansion of a substrate 11. Moreover, it is desirable to set up so that the 
difference of the coefficient of thermal expansion of the opposite substrate 12 and a substrate 1 1 and the 
difference of the coefficient of thermal expansion of a substrate 1 1 and monotonous member 1 1 A may become 
equal. Monotonous member llA may consist of same ingredients as the opposite substrate 12. 
[0045] When the adhesives which stuck a substrate 11 and monotonous member llA are thermosetting 
adhesive, adhesives are hardened by heating at about 100-160 degrees C. Moreover, when the used adhesives 
are photoresist adhesives, adhesives are hardened by irradiating ultraviolet rays etc. An ultraviolet ray lamp is 
used for hardening of photoresist adhesives, and a temperature up is carried out to about 80 degrees C by 
generation of heat of an ultraviolet ray lamp. Moreover, when which adhesives are used, after hardening 
reaction termination lowers temperature to ordinary temperature. 

[0046] When the used adhesives are any of thermosetting adhesive and photoresist adhesives, a substrate 1 1 and 
monotonous member 1 1 A are heated by the temperature of about 100-160 degrees C or about 80 degrees C. this 
time monotonous member 1 1 A with a substrate 1 1 and the substrate 1 1 with a large coefficient of thermal 
expansion among opposite substrate llA small [ a coefficient of thermal expansion ] - a temperature up - large 
- expanding -~ a temperature fall ~~ it contracts greatly. 

[0047] Consequently, as shown in drawing 1 (c), a substrate 1 1 and monotonous member 1 1 A curve so that the 
monotonous member llA side may become a convex. 

[0048] Next, as shown in .drawijigl (d), the conmion electrode 17 and the orientation film 19 stick the opposite 
substrate 12 by which sequential formation was carried out, and a substrate 11 at the predetermined spacing 
through sealant 14A which is not hardened [ which consists of thermosetting adhesive or photoresist adhesives ] 
on an internal surface. 

[0049] Next, as shown in drawing 1 (e), sealant 14A is hardened and a sealant 14 is formed. When sealant 14A 
is thermosetting adhesive, adhesives are hardened by heating at about 100-160 degrees C. Moreover, when 
sealant 14A is photoresist adhesives, adhesives are hardened by irradiating ultraviolet rays etc. An ultraviolet 
ray lamp is used for hardening of photoresist adhesives, and a temperature up is carried out to about 80 degrees 
C by generation of heat of an ultraviolet ray lamp. Moreover, when which adhesives are used, after hardening 
reaction termination lowers temperature to ordinary temperature. 

[0050] When the adhesives used as sealant 14A are any of thermosetting adhesive and photoresist adhesives, a 
substrate 1 1 and monotonous member 1 1 A are heated by the temperature of 100-160 degrees C or about 80 
degrees C. At this time, since the coefficient of thermal expansion of the opposite substrate 12 is smaller than 
the coefficient of thermal expansion of a substrate 11, thermal expansion of the small opposite substrate 12 is 
carried out more greatly than a substrate 11. However, since the periphery section of the opposite substrate 12 is 
being fixed by sealant 14A or 14, the opposite substrate 12 curves so that an intemal-surface side may become a 
convex. 

[0051] Finally, the liquid crystal layer 13 is enclosed between a substrate 1 1 and the opposite substrate 12, and 
by illustration, although omitted, a phase contrast plate and a polarizing plate are installed in the outside of 
monotonous member 11 A and the opposite substrate 12, and a liquid crystal display 10 is manufactured. 
[0052] Here, the detail of the MOSFET (METARUOKISAIDOSHIRIKON field emission transistor) 
component 20 is explained. 

[0053] In order to show the detail of the MOSFET component 20 in drawing 3 , the sectional view shown along 
with the B-B' line of drawing 2 is shown. 

[0054] The well field 21 is formed on a substrate 1 1, and the field oxide 23 for isolation is formed on the well 
field 21. Opening is formed in field oxide 23, gate oxide 24 is formed in the center of the inside of this opening, 
gate electrode 22a and the scanning line 22 are formed in gate oxide 24 front face, and the 1st interlayer 
insulation film 25 is fonned on it. A contact hole 26 is formed in source field 42a, thereby, opening of the 1st 
interiayer insulation film 25 is carried out, the data line 16 is formed here, and connection with source field 42a 
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is achieved. Moreover, after the data Hne 16 is formed, the 2nd interlayer insulation film 27 is formed further. A 
contact hole 28 is formed in drain field 42b, thereby, the 1st interlayer insulation film 25 and the 2nd interlayer 
insulation film 27 carry out opening, the pixel electrode 15 is formed here, and connection with drain field 42b 
is achieved. Moreover, between the 1st interlayer insulation film 25 and the 2nd interlayer insulation film 27, 
the conductive layer 29 for capacity are recording is formed. 

[0055] In this operation gestalt, although the liquid crystal display with the coefficient of thermal expansion of 
the opposite substrate 12 smaller than the coefficient of thermal expansion of a substrate 11 among a substrate 
11 and the opposite substrate 12 was explained This invention is not limited to this and its with the 
coefficient of thermal expansion of a substrate 1 1 smaller than the coefficient of thermal expansion of the 
opposite substrate 12 is also good. In that case What is necessary is to stick monotonous member 1 1 A which 
has a coefficient of thermal expansion smaller than the coefficient of thermal expansion of the opposite 
substrate 12 on the outside surface of the opposite substrate 12, and just to curve so that the monotonous 
member UA side may become a convex about the opposite substrate 12 and monotonous member 1 lA. 
[0056] According to this operation gestalt, a substrate 11 can be curved in a predetermined configuration by 
sticking monotonous member llA which has the predetermined coefficient of thermal expansion from which a 
coefficient of thermal expansion differs on the outside surface of a substrate 11, carrying out a temperature up 
beyond predetermined temperature, and returning to ordinary temperature. 

[0057] In this operation gestalt, it is desirable to set up so that the difference of the coefficient of thermal 
expansion of the opposite substrate 12 and a substrate 11 and the difference of the coefficient of thermal 
expansion of a substrate 11 and monotonous member UA may become equal. Moreover, it is desirable to use 
the adhesives same as adhesives which stick a substrate 11 and monotonous member llA as sealant 14A. 
[0058] A substrate 11 and the opposite substrate 12 can be incurvated in the same configuration by setting up so 
that the difference of the coefficient of thermal expansion of the opposite substrate 12 and a substrate 1 1 and the 
difference of the coefficient of thermal expansion of a substrate 11 and monotonous member 1 lA may become 
equal, and hardening adhesives under the same conditions using the adhesives same as adhesives which stick a 
substrate 11 and monotonous member 1 1 A as sealant 14A. 

[0059] Thus, according to this operation gestalt, since it can curve in the same configuration as the opposite 
substrate 12 which curves a substrate 11 in the formation process of a sealant 14, the eel thickness of a liquid 
crystal cell is equalized and the manufacture approach of a liquid crystal display and liquid crystal display 
which were excellent in display quality can be offered. 

[0060] Moreover, in this operation gestalt, although the reflective mold liquid crystal display was explained, 
this invention is not limited to a reflective mold and can apply a transparency mold, a reflective transflective 
type, etc. to any liquid crystal equipments. In addition, this operation gestalt is effective in especially the liquid 
crystal display for projection mold liquid crystal displays that cannot arrange a spacer. 

[0061] Process drawing showing the manufacture approach of the reflective mold liquid crystal display 30 using 
an MOSFET component as a switching element of the 2nd operation gestalt concerning this invention is shown 
in 2nd operation gestalt drawing 4 , and the manufacture approach is explained to it. In drawing 4 , the same 
reference mark is given to the same component as a liquid crystal display 10. 

[0062] In this operation gestalt, the substrate (bottom substrate) 31 which pinches the liquid crystal layer 13, 
and a different substrate as opposite substrates (top substrate) 32 are used, the direction of the coefficient of 
thermal expansion of the opposite substrate 32 becomes smaller than the coefficient of thermal expansion of a 
substrate 31, and it is small. For example, the substrate which consists of single crystal silicon and glass, 
respectively is used as a substrate 31 and an opposite substrate 32. Moreover, in the formation process of the 
sealant 14 which sticks a substrate 31 and the opposite substrate 32, the opposite substrate 32 shall curve so that 
an outside-surface side may become a convex. 

[0063] As shown in drawing 4 (a), on the internal surface (illustration top front face) of a substrate 31, the 
MOSFET component 20 for driving the pixel electrode (reflector) 15 which consists of aluminum which 
reflects light like the 1st operation gestalt, and each pixel electrode 15 etc. is formed. 

[0064] Since the detailed structure of the top view which expanded the situation when seeing the substrate 31 
before forming the orientation film 18 from a top, and the MOSFET component 20 is the same as that of what 
was shown by drawing 2 and drawing 3 , explanation is omitted. 

[0065] Next, as shown in d rawing 4 (b), monotonous member 31 A which has a predetermined coefficient of 
thermal expansion which is different in a substrate 31 is stuck through thermosetting adhesive or photoresist 
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adhesives on the outside surface (illustration bottom front face) of a substrate 3L At this time, monotonous 
member 31 A is selected so that the coefficient of thermal expansion of monotonous member 31A may become 
larger than the coefficient of thermal expansion of a substrate 3 1 . Moreover, it is desirable to set up so that the 
difference of the coefficient of thermal expansion of the opposite substrate 32 and a substrate 31 and the 
difference of the coefficient of thermal expansion of a substrate 31 and monotonous member 31 A may become 
equal. 

[0066] When the adhesives which stuck a substrate 31 and monotonous member 31A are thermosetting 
adhesive, adhesives are hardened by heating at about 100-160 degrees C. Moreover, when the used adhesives 
are photoresist adhesives, adhesives are hardened by irradiating ultraviolet rays etc. An ultraviolet ray lamp is 
used for hardening of photoresist adhesives, and a temperature up is carried out to about 80 degrees C by 
generation of heat of an ultraviolet ray lamp. Moreover, when which adhesives are used, after hardening 
reaction termination lowers temperature to ordinary temperature. 

[0067] When the used adhesives are any of thermosetting adhesive and photoresist adhesives, a substrate 3 1 and 
monotonous member 31 A are heated by the temperature of about 100-160 degrees C or about 80 degrees C. this 
time — monotonous member 31 A with a large coefficient of thermal expansion among a substrate 31 and 
monotonous member 31 A — the substrate 31 with a small coefficient of thermal expansion — a temperature up - 
- large expanding — a temperature fall — — it contracts greatly. 

[0068] Consequently, as shown in drawin g 4 (c), a substrate 31 and monotonous member 31 A curve so that a 

substrate 31 side may become a convex. 

[0069] Next, as shown in drawing 4 (d), the conmion electrode 17 and the orientation film 19 stick the opposite 
substrate 32 by which sequential formation was carried out, and a substrate 31 at the predetermined spacing 
through sealant 14A which is not hardened [ which consists of thermosetting adhesive or photoresist adhesives ] 
on an internal surface. 

[0070] Next, as shown in drawin g 4 (e), sealant 14A is hardened and a sealant 14 is formed. When sealant 14A 
is thermosetting adhesive, adhesives are hardened by heating at about 100-160 degrees C. Moreover, when 
sealant 14A is photoresist adhesives, adhesives are hardened by irradiating ultraviolet rays etc. An ultraviolet 
ray lamp is used for hardening of photoresist adhesives, and a temperature up is carried out to about 80 degrees 
C by generation of heat of an ultraviolet ray lamp. Moreover, when which adhesives are used, after hardening 
reaction termination lowers temperature to ordinary temperature. 

[0071] When the adhesives used as sealant 14A are any of thermosetting adhesive and photoresist adhesives, a 
substrate 31 and monotonous member 31 A are heated by the temperature of about 100-160 degrees C or about 
80 degrees C. At this time, since the coefficient of thermal expansion of the opposite substrate 32 is smaller 
than the coefficient of thermal expansion of a substrate 31, thermal expansion of the substrate 31 is carried out 
more greatly than the opposite substrate 32. However, since the periphery section of the opposite substrate 32 is 
being fixed by sealant 14A or 14, the opposite substrate 32 curves so that an outside-surface side may become a 
convex. 

[0072] Finally, the liquid crystal layer 13 is enclosed between a substrate 31 and the opposite substrate 32, and 
by illustration, although omitted, a phase contrast plate and a polarizing plate are installed in the outside of 
monotonous member 31 A and the opposite substrate 32, and a liquid crystal display 30 is manufactured. 
[0073] In this operation gestalt, although the liquid crystal display with the coefficient of thermal expansion of 
the opposite substrate 32 smaller than the coefficient of thermal expansion of a substrate 31 among a substrate 
31 and the opposite substrate 32 was explained This invention may not be limited to this and its coefficient of 
thermal expansion of the opposite substrate 32 may be larger than the coefficient of thermal expansion of a 
substrate 31. In that case What is necessary is to stick monotonous member 31 A which has a larger coefficient 
of thermal expansion than the coefficient of thermal expansion of the opposite substrate 32 on the outside 
surface of the opposite substrate 32, and just to curve so that the opposite substrate 32 side may become a 
convex about the opposite substrate 32 and monotonous member 31 A. 

[0074] According to this operation gestalt, a substrate 31 can be curved in a predetermined configuration by 
sticking monotonous member 31 A which has the predetermined coefficient of thermal expansion from which a 
coefficient of thermal expansion differs on the outside surface of a substrate 31, carrying out a temperature up 
beyond predetermined temperature, and returning to ordinary temperature. 

[0075] In this operation gestalt, it is desirable to set up so that the difference of the coefficient of thermal 
expansion of the opposite substrate 32 and a substrate 31 and the difference of the coefficient of thermal 
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expansion of a substrate 31 and monotonous member 31 A may become equal. Moreover, it is desirable to use 
the adhesives same as adhesives which stick a substrate 31 and monotonous member 31 A as sealant 14A. 
[0076] A substrate 31 and the opposite substrate 32 can be incurvated in the same configuration by setting up so 
that the difference of the coefficient of thermal expansion of the opposite substrate 32 and a substrate 31 and the 
difference of the coefficient of thermal expansion of a substrate 31 and monotonous member 31A may become 
equal, and hardening adhesives under the same conditions using the adhesives same as adhesives which stick a 
substrate 31 and monotonous member 31 A as sealant 14A. 

[0077] Thus, according to this operation gestalt, since it can curve in the same configuration as the opposite 
substrate 32 which curves a substrate 3 1 in the formation process of a sealant 14, the eel thickness of a liquid 
crystal cell is equalized and the manufacture approach of a liquid crystal display and liquid crystal display 
which were excellent in display quality can be offered. 

[0078] Moreover, in this operation gestalt, although the reflective mold liquid crystal display was explained, 
this invention is not limited to a reflective mold and can apply a transparency mold, a reflective transflective 
type, etc. to any liquid crystal equipments. This operation gestalt is effective in both the liquid crystal display 
for a projection mold display which cannot arrange a spacer, and the liquid crystal display for direct viewing 
type liquid crystal displays which arranges a spacer. 

[0079] In addition, in the 1st and 2nd operation gestalt, although only the liquid crystal display using an 
MOSFET component was explained This invention is not what is limited to this. For example, simple matrix 
type liquid crystal equipment. The liquid crystal equipment using 2 terminal mold component represented by 
the MIM (Metal-Insulator-Metal) component. It is applicable also to the liquid crystal equipment using 3 
terminal mold component represented by the TFT (Thin-Film Transistor) component, and if it is liquid crystal 
equipment which consists of an ingredient with which two substrates which pinch a liquid crystal layer, and 
which counter differ, it is applicable to any liquid crystal equipments. 

[0080] Next, the example of electronic equipment equipped with the liquid crystal display 10 of the 
aforementioned 1st and 2nd operation gestalt or either of 30 is explained. 

[0081] Drawing 5 (a) is the perspective view having shown an example of a cellular phone. In drawing 5 (a), 40 
shows the body of a cellular phone and 4 1 shows the liquid crystal display section equipped with the 
aforementioned liquid crystal display 10 or either of 30. 

[0082] Drawing 5 (b) is the perspective view having shown an example of pocket mold information processors, 
such as a word processor and a personal computer. In drawing 5 (b), the liquid crystal display section which 50 
equipped with the information processor and 51 equipped with the input sections, such as a keyboard, the liquid 
crystal display 10 of the above [ 53 / an information processing body and 52 ], or either of 30 is shown. 
[0083] Drawing 5 (c) is the perspective view having shown an example of wrist watch mold electronic 
equipment. In drawing 5 (c), 60 shows the body of a clock and 61 shows the liquid crystal display section 
equipped with the aforementioned liquid crystal display 10 or either of 30. 

[0084] Drawin gj6 is the outline block diagram showing the important section of the projector (projection mold 
hquid crystal display) which used the aforementioned liquid crystal display 10 or either of 30 as light 
modulation equipment. 

[0085] This projector S polarization flux of light by which outgoing radiation was carried out from the light 
source section 71 arranged in accordance with the system optical axis L, the integrator lens 72, the polarization 
lighting system 70 by which an outiine configuration is carried out from the polarization sensing element 73, 
and the polarization lighting system 70 according to S polarization flux of light reflector 81 The inside of the 
light reflected from S polarization reflector 81 of a polarization beam splitter 80 and a polarization beam splitter 
80 to reflect, High-reflective-liquid-crystal light modulation equipment 85B which modulates the dichroic 
mirror 82 which separates the component of blue glow (B), and the separated blue glow (B), High-reflective- 
liquid-crystal light modulation equipment 85R which modulates the dichroic mirror 83 which is made to reflect 
the component of red light (R) among the flux of lights after blue glow was separated, and is separated, and the 
separated red light (R), High-reflective-liquid-crystal light modulation equipment 85G which modulate the 
remaining green light (G) which penetrates a dichroic mirror 83, The light modulated with three high-reflective- 
liquid-crystal light modulation equipments 85R, 85G, and 85B is compounded by dichroic mirrors 82 and 83 
and the polarization beam splitter 80, and it consists of incident light study systems 90 which consist of a 
projector lens which projects this synthetic light on a screen 91, The aforementioned liquid crystal display 10 or 
either of 30 is used for the three above-mentioned high-reflective-liquid-crystal light modulation equipments 
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85R, 85G, and 85B, respectively. 

[0086] Drawing 5 (a) Since each electronic equipment shown in - (c) and drawing 6 is equipped with the 
aforementioned liquid crystal display 10 or either of 30, it becomes what was excellent in display quality. 
[0087] 

[Effect of the Invention] [ as explained above, when it consists of ingredients with which two substrates which 
pinch a liquid crystal layer, and which counter differ according to this invention ] By sticking the monotonous 
member which has the predetermined coefficient of thermal expansion in which a coefficient of thermal 
expansion differs from this substrate, carrying out a temperature up beyond predetermined temperature, and 
returning at ordinary temperature on the outside surface of the substrate with a large coefficient of thermal 
expansion between two substrates Since this substrate can be incurvated in a predetermined configuration, this 
substrate can be made into the same configuration as another [ which curves in the formation process of a 
sealant ] substrate. The eel thickness of a liquid crystal cell is equalized and the manufacture approach of a 
liquid crystal display and liquid crystal display which were excellent in display quality can be offered. 
[0088] Moreover, the electronic equipment which was excellent in display quality can be offered by having this 
Uquid crystal display. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to electronic equipment equipped with the liquid crystal 
equipment manufactured by the manufacture approach of the liquid crystal equipment which consists of an 
ingredient with which two substrates which are applied to the manufacture approach, liquid crystal equipment, 
and electronic equipment of liquid crystal equipment, especially pinch a liquid crystal layer, and which counter 
differ, and this manufacture approach, and this liquid crystal equipment. 
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PRIOR ART 



[Description of the Prior Art] As a liquid crystal display, the direct viewing type liquid crystal display carried in 
a cellular phone, a pocket mold information processor, etc. and projection mold liquid crystal displays, such as a 
projector, are known. 

[0003] The outline sectional view of the common liquid crystal display 100 used for a direct viewing type liquid 
crystal display is shown in drawing 7 , and the structure of this liquid crystal display is explained to it. 
[0004] As shown in drawing 7 , a substrate (bottom substrate) 101 and the opposite substrate (top substrate) 102 
are stuck at intervals of predetermined through a sealant 104 in each periphery section, and the liquid crystal 
layer 103 is enclosed between the substrate 101 and the opposite substrate 102. On the inside of a substrate 101 
and the opposite substrate 102, transparent electrodes 105 and 106 are formed by the predetermined pattern, 
respectively, and the orientation film 107 and 108 is formed on a transparent electrode 105 and 106. 
[0005] Although a phase contrast plate and a polarizing plate are installed in the outside of a substrate 101 and 
the opposite substrate 102, it is omitting in illustration, 

[0006] In the liquid crystal display 100, in order to keep constant spacing (eel thickness of a liquid crystal cell) 
of a substrate 101 and the opposite substrate 102, many spherical spacers 109 which consist of a silicon dioxide, 
polystyrene, etc. are arranged between the substrate 101 and the opposite substrate 102. 
[0007] Next, the outline sectional view of the common liquid crystal display 200 used for a projection mold 
liquid crystal display is shown in drawing 8 , and the structure of this liquid crystal display is explained to it. In 
drawing 8 , the same reference number is given to the same component as a liquid crystal display 100, and 
explanation is omitted. 

[0008] In a liquid crystal display 200, since a spacer is also expanded and displayed when the spacer has been 
arranged between a substrate 101 and the opposite substrate 102 in order to display by carrying out expansion 
projection of the liquid crystal panel, optical leakage arises into the part and there is a problem of reducing 
display quality. Therefore, in a liquid crystal display 200, as shown in drawing 8 , a spacer cannot be arranged 
between a substrate 101 and the opposite substrate 102. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] [ as explained above, when it consists of ingredients with which two substrates which 
pinch a liquid crystal layer, and which counter differ according to this invention ] By sticking the monotonous 
member which has the predetermined coefficient of thermal expansion in which a coefficient of thermal 
expansion differs from this substrate, carrying out a temperature up beyond predetermined temperature, and 
returning at ordinary temperature on the outside surface of the substrate with a large coefficient of thermal 
expansion between two substrates Since this substrate can be incurvated in a predetermined configuration, this 
substrate can be made into the same configuration as another [ which curves in the formation process of a 
sealant ] substrate. The eel thickness of a liquid crystal cell is equalized and the manufacture approach of a 
liquid crystal display and liquid crystal display which were excellent in display quality can be offered. 
[0088] Moreover, the electronic equipment which was excellent in display quality can be offered by having this 
liquid crystal display. 
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[Problem(s) to be Solved by the Invention] In a common liquid crystal display as shown with the above- 
mentioned liquid crystal display 100,200, although the same substrate is usually used as a substrate 101 and an 
opposite substrate 102, a different substrate may be used. 

[0010] The reflective mold liquid crystal display 300 with which a different substrate is used as a substrate 101 
and an opposite substrate 102 and which is used for a projection mold display as an example at drawing 9 is 
shown, and the structure of this liquid crystal display is explained. In drawing 9 , the same reference number is 
given to the same component as a liquid crystal display 200, and explanation is omitted. 
[0011] On the substrate 101, many reflectors 305 which consist of aluminum which reflects light are formed in 
the shape of a matrix, and the switching element for driving each reflector 305 is prepared. The orientation film 
107 is formed on the reflector 305 and the switching element. 

[0012] In this liquid crystal display 300, the light which carried out incidence into the liquid crystal panel from 
the outside of the opposite substrate 102 passes the liquid crystal layer 103, it is reflected on reflector 305 front 
face, and it passes the opposite substrate 102, and is emitted to the exterior of a liquid crystal panel. 
[0013] In this liquid crystal display 300, when a substrate 101 consists of single crystal ingredients, such as 
single crystal silicon, and the switching element is formed on this single crystal substrate, the reflector 305 
formed on a substrate 101 can be switched to a high speed rather than the time of consisting of a switching 
element formed on amorphous materials, such as glass. 

[0014] Since the light reflected with the reflector 305 passes the opposite substrate 102 on the other hand, it is 
emitted to the exterior of a liquid crystal display 300 and a display is performed, it is needed that the opposite 
substrate 102 is transparent. Therefore, opaque single crystal silicon etc. cannot be used as an opposite substrate 
102. 

[0015] Therefore, since the substrate which consists of single crystal ingredients, such as single crystal silicon, 

as a substrate 101 is used and the substrate which consists of transparent materials, such as glass, as an opposite 
substrate 102 is used when forming a transistor on the case where the high-speed response of the reflective mold 
liquid crystal display 300 is carried out, or a substrate 101, the substrate which consists of a different ingredient 
as a substrate 101 and an opposite substrate 102 is used. 

[0016] In the liquid crystal display 300 with which a different substrate is used as a substrate 101 and an 
opposite substrate 102, in the production process of a liquid crystal display 300, in case a sealant 104 is formed, 
it has the trouble of producing eel thickness nonuniformity between a substrate 101 and the opposite substrate 
102. 

[0017] A sealant 104 applies thermosetting adhesive or photoresist adhesives between the periphery sections of 
a substrate 101 and the opposite substrate 102, and is formed by hardening adhesives. In the case of 
thermosetting adhesive, hardening of adhesives is performed by usually heating at about 100-160 degrees C, 
and, in the case of photoresist adhesives, is performed by imdiating ultraviolet rays etc. In the case of 
photoresist adhesives, heating is not performed, but it is generation of heat from that of an ultraviolet ray lamp, 
and a temperature up is earned out to about 80 degrees C. 

[0018] Therefore, as a sealant 104, when using any of thermosetting adhesive and photoresist adhesives, a 
liquid crystal cell is heated by about 100-160 degrees C or about 80 degrees C. 

[0019] Since a different substrate as a substrate 101 and an opposite substrate 102 is used in that case, the 
coefficients of thermal expansion of a substrate 101 and the opposite substrate 102 differ, and a substrate with a 
large coefficient of thermal expansion expands greatly with a temperature rise as compared with a substrate 
with a small coefficient of thermal expansion. Furthermore, since the periphery section of a substrate is being 
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fixed by the sealant 104, a curve arises in the substrate which expanded. 

[0020] For example, when single crystal silicon and the opposite substrate 102 consist [ a substrate 101 ] of 
glass, it curves so that the internal-surface side of the opposite substrate 102 may become a convex, or since the 
coefficient of thermal expansion is larger than glass, as the direction of single crystal silicon shows the opposite 
substrate 102 to diawing 10 (a), as shown in drawing 10 R> 0 (b), it curves so that the outside-surface side of 
the opposite substrate 102 may become a convex. When the opposite substrate 102 is level, the gap from from is 
the most remarkable also in curve [ which / of the opposite substrate 102 shown in drawing 10 (a) and (b) ] in 
the center section of the opposite substrate 102. For example, as for gap g in the center section of the opposite 
substrate 102, the thickness of 0.6x10 to 3 m and the opposite substrate 102 is about lxl0-6m, when the 
thickness of a substrate 101 is 0.7x10 to 3 m. Therefore, there is a trouble that distribution of an about [ 1x10- 
6m ] arises also in the thickness (eel thickness of a liquid crystal cell) of the liquid crystal layer 103 pinched by 
a substrate 101 and the opposite substrate 102. Since the eel thickness of a liquid crystal cell is about 3-6x10- 
6m, this gap is large. 

[0021] If the above problem is a liquid crystal display which consists of a substrate with which a substrate 101 
differs from the opposite substrate 102 instead of the problem restricted to the reflective mold liquid crystal 
display 300 for a projection mold display, it is a problem produced in any liquid crystal displays. 
[0022] In the common liquid crystal display 100 for direct viewing type liquid crystal displays which arranges a 
spacer 109, although the curve of the opposite substrate 102 shown by drawing 10 (a) can be prevented, even if 
it arranges a spacer 109, the curve of the opposite substrate 102 shown by drawing 10 (b) cannot be prevented. 
[0023] Moreover, neither of the curves of the opposite substrates 102 shown by drawing 10 (a) and drawing 10 
(b) can be prevented, but a problem is remarkable in the common liquid crystal display 200 (300 is included) for 
projection mold liquid crystal displays which does not arrange a spacer. 

[0024] Here, a problem in case distribution arises is explained to the eel thickness of a liquid crystal cell. If 
distribution arises in the eel thickness of a liquid crystal cell, it is known in the Uquid crystal display that the 
display engine performance will get worse. Especially in the liquid crystal display in STN (Super Twisted 
Nematic) mode, it is known that the permeability of light will change with change of deltan-d value (however, 
deltan the rate of a birefringence of liquid crystal and d eel thickness), and since distribution will occur in light 
transmittance, i.e., brightness, if distribution of the deltan-d value change d, i.e., eel thickness, is large, contrast 
falls. Although losing peculiar yellow and blue coloring with a phase contrast plate, and compensating black 
and white in STN mode will be performed if distribution of the deltan-d value change d, i.e., eel thickness, is 
large, at this time, an optical property will get worse and an irregular color will arise in a display. Moreover, if 
the eel thickness d has distribution, the steepness of liquid crystal will get worse and contrast will fall. Thus, 
since contrast gets worse and an irregular color occurs in a display when distribution arises in the eel thickness 
d, there is a problem that display quality deteriorates. 

[0025] Then, this invention solves the above-mentioned trouble and it aims at offering the manufacture 
approach of the liquid crystal display which enables equalization of the eel thickness of a liquid crystal cell in 
the manufacture approach of the liquid crystal display which consists of an ingredient with which the substrate 
which pinches a liquid crystal layer differs from an opposite substrate. Moreover, it aims at offering the 
electronic equipment which was excellent in display quality by having this Uquid crystal display further for the 
purpose of offering the liquid crystal display which was excellent in display quality by this manufacture 
approach. 
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[Means for Solving the Problem] Adhesives are minded on the outside surface of the substrate with a coefficient 
of thermal expansion large in order to solve the above-mentioned technical problem, as a result of this invention 
person's inquiring among the substrate which pinches a liquid crystal layer, and an opposite substrate. After 
sticking the monotonous member which has a different predetermined coefficient of thermal expansion from the 
coefficient of thermal expansion of this substrate and heating beyond predetermined temperature, by returning 
to ordinary temperature It found out that the eel thickness of a liquid crystal cell could be equalized by it 
incurvating a header, a substrate, and an opposite substrate in the same configuration that this substrate and this 
monotonous member can be incurvated in a predetermined configuration. 
[0027] The curve approach of the substrate which this invention person found out is explained. 
[0028] if it returns to ordinary temperature after sticking the monotonous member which has a different 
predetermined coefficient of thermal expansion from the coefficient of thermal expansion of this substrate 
through adhesives on the outside surface of a substrate with a large coefficient of thermal expansion and heating 
beyond predetermined temperature - the one where the one among this substrate and this monotonous member 
where a coefficient of thermal expansion is larger is smaller - a temperature up - large — expanding ™ a 
temperature fall - it contracts greatly. 

[0029] Therefore, when the coefficient of thermal expansion of a monotonous member is smaller than the 
coefficient of thermal expansion of a substrate, a substrate and a monotonous member curve so that a 
monotonous member side may become a convex. On the other hand, when the coefficient of thermal expansion 
of a monotonous member is larger than the coefficient of thermal expansion of a substrate, a substrate and a 
monotonous member curve so that a substrate side may become a convex. 

[0030] Thus, since a substrate can be beforehand incurvated in the configuration as a small substrate where 
another [ which curves in the formation process of a sealant by controlling the difference of the coefficient of 
thermal expansion of a substrate and a monotonous member ] coefficient of thermal expansion is the same, the 
eel thickness of a liquid crystal cell can be equalized. 

[0031] Namely, the means which this invention provided in order to solve the above-mentioned technical 
problem In the manufacture approach of the liquid crystal equipment which consists of an ingredient with which 
two substrates which were stuck at the predetermined spacing through the sealant in the periphery section, 
which pinch a liquid crystal layer, and which counter differ After sticking the monotonous member which has a 
different predetermined coefficient of thermal expansion from this substrate through adhesives on the outside 
surface of the substrate with a large coefficient of thermal expansion between said two substrates which counter 
and heating beyond predetermined temperature, by returning to ordinary temperature After incurvating this 
substrate and this monotonous member in a predetermined configuration, it is characterized by sticking this 
substrate and said another substrate through said sealant. 

[0032] According to this means, the manufacture approach of the liquid crystal equipment which can equalize 
spacing (eel thickness of a liquid crystal cell) with another [ which curves in the formation process of a sealant ] 
substrate can be offered by incurvating beforehand the substrate with a large coefficient of thermal expansion 
between two substrates which pinch a liquid crystal layer and which counter in a predetermined configuration. 
[0033] Moreover, it sets to the liquid crystal equipment which consists of an ingredient with which two 
substrates which were stuck at the predetermined spacing through the sealant by this means in the periphery 
section, which pinch a liquid crystal layer, and which counter differ. Adhesives are minded on the outside 
surface of the substrate with a large coefficient of thermal expansion between said two substrates which 
counter. The monotonous member which has a different predetermined coefficient of thermal expansion from 
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this substrate is stuck, and the liquid crystal equipment which is characterized by this substrate, this 
monotonous member, and said another substrate curving in a predetermined configuration and which was 
excellent in display quality can be offered. 

[0034] Moreover, the electronic equipment which was excellent in display quality can be offered by having this 
liquid crystal equipment. 

[0035] In the above means, when said monotonous member is what has a coefficient of thermal expansion 
smaller than the coefficient of thermal expansion of said substrate, it is characterized by incurvating said 
substrate and said monotonous member so that this monotonous member side may become a convex. When said 
monotonous member is what has a larger coefficient of thermal expansion than the coefficient of thermal 
expansion of said substrate, it is characterized by incurvating said substrate and said monotonous member so 
that this substrate side may become a convex. 

[0036] It is desirable for the difference of the coefficient of thermal expansion of said substrate and said 
monotonous member to be equal to the difference of the coefficient of thermal expansion of another [ said ] 
substrate and said substrate in the case of which. Said substrate which stuck said monotonous member can be 
incurvated in the same configuration as another substrate by making the difference of the coefficient of thermal 
expansion of said substrate and said monotonous member equal to the difference of the coefficient of thermal 
expansion of another [ said ] substrate and said substrate. 

[0037] Moreover, as for said adhesives, it is desirable to consist of the same ingredient as said sealant. Said 
substrate which stuck said monotonous member can be incurvated in the same configuration as another 
substrate by using said adhesives as the same ingredient as said sealant, and hardening these adhesives on the 
conditions which harden this sealant. 
[0038] 

[Embodiment of the Invention] Next, the operation gestalt concerning this invention is explained to a detail. 
[0039] 1st operation gestalt drawing 1 (a) Process drawing showing the manufacture approach of the reflective 
mold liquid crystal display 10 using the MOSFET (METARUOKISAIDOSfflRIKON field emission transistor) 
component 20 as a switching element of the 1st operation gestalt concerning this invention is shown in - (e), 
and this manufacture approach is explained to it. Drawing 1 (a) - (e) shows the outline sectional view. 
[0040] In this operation gestalt, the substrate (bottom substrate) 1 1 which pinches the liquid crystal layer 13, 
and a different substrate as opposite substrates (top substrate) 12 are used, and the direction of the coefficient of 
thermal expansion of the opposite substrate 12 is smaller than the coefficient of thermal expansion of a substrate 
11. For example, the substrate which consists of single crystal silicon and glass, respectively is used as a 
substrate 1 1 and an opposite substrate 12. Moreover, in the formation process of the sealant 14 which sticks a 
substrate 11 and the opposite substrate 12, the opposite substrate 12 shall curve so that an internal-surface side 
(liquid crystal layer 13 side) may become a convex. 

[0041] As shown in drawing 1 (a), on the internal surface (illustration top front face) of a substrate 11, the 
MOSFET component 20 for driving the pixel electrode (reflector) 15 which consists of aluminum which 
reflects light, and each pixel electrode 15 etc. is formed, and the orientation film 18 is formed on the pixel 
electrode 15 and the MOSFET component 20. 

[0042] The top view which expanded the situation when seeing the substrate 1 1 before forming the orientation 
film 18 in drawing 2 from a top is shown. Drawing 1 R> 1 (a) is a sectional view shown along with the A- A* 

line of drawin g 2 . 

[0043] As shown in drawing 2 , on the substrate 1 1, the scanning line 22 and the data line 16 are arranged in the 
shape of a matrix, each pixel is aiTanged according to the intersection of the scanning line 22 and the data line 
16, and the MOSFET component 20 for driving the pixel electrode 15 and each pixel electrode 15 to each pixel 
is formed. About detailed explanation of the MOSFET component 20, it mentions later. 
[0044] Next, as shown in drawing 1 (b), monotonous member llA which has a predetermined coefficient of 
thermal expansion which is different in a substrate 11 is stuck through thermosetting adhesive or photoresist 
adhesives on the outside surface (illustration bottom front face) of a substrate 11. At this time, monotonous 
member UA is selected so that the coefficient of thermal expansion of monotonous member llA may become 
smaller than the coefficient of thermal expansion of a substrate 1 1 . Moreover, it is desirable to set up so that the 
difference of the coefficient of thermal expansion of the opposite substrate 12 and a substrate 1 1 and the 
difference of the coefficient of thermal expansion of a substrate 1 1 and monotonous member 1 1 A may become 
equal. Monotonous member 1 1 A may consist of same ingredients as the opposite substrate 12. 
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[0045] When the adhesives which stuck a substrate 11 and monotonous member llA are thermosetting 

adhesive, adhesives are hardened by heating at about 100-160 degrees C. Moreover, when the used adhesives 
are photoresist adhesives, adhesives are hardened by irradiating ultraviolet rays etc. An ultraviolet ray lamp is 
used for hardening of photoresist adhesives, and a temperature up is carried out to about 80 degrees C by 
generation of heat of an ultraviolet ray lamp. Moreover, when which adhesives are used, after hardening 
reaction termination lowers temperature to ordinary temperature. 

[0046] When the used adhesives are any of thermosetting adhesive and photoresist adhesives, a substrate 11 and 
monotonous member 1 1 A are heated by the temperature of about 100-160 degrees C or about 80 degrees C. this 
time — monotonous member 1 1 A with a substrate 1 1 and the substrate 1 1 with a large coefficient of thermal 
expansion among opposite substrate llA small [ a coefficient of thermal expansion ] - a temperature up large 
— expanding a temperature fall ~~ — it contracts greatly. 

[0047] Consequently, as shown in drawing 1 (c), a substrate 1 1 and monotonous member 1 1 A curve so that the 
monotonous member llA side may become a convex. 

[0048] Next, as shown in drawing 1 (d), the common electrode 17 and the orientation film 19 stick the opposite 
substrate 12 by which sequential formation was carried out, and a substrate 1 1 at the predetermined spacing 
through sealant 14A which is not hardened [ which consists of thermosetting adhesive or photoresist adhesives ] 
on an internal surface. 

[0049] Next, as shown in drawing 1 (e), sealant 14A is hardened and a sealant 14 is formed. When sealant 14A 
is thermosetting adhesive, adhesives are hardened by heating at about 100-160 degrees C, Moreover, when 
sealant 14A is photoresist adhesives, adhesives are hardened by irradiating ultraviolet rays etc. An ultraviolet 
ray lamp is used for hardening of photoresist adhesives, and a temperature up is carried out to about 80 degrees 
C by generation of heat of an ultraviolet ray lamp. Moreover, when which adhesives are used, after hardening 
reaction termination lowers temperature to ordinary temperature. 

[0050] When the adhesives used as sealant 14A are any of thermosetting adhesive and photoresist adhesives, a 
substrate 1 1 and monotonous member 1 1 A are heated by the temperature of 100-160 degrees C or about 80 
degrees C. At this time, since the coefficient of thermal expansion of the opposite substrate 12 is smaller than 
the coefficient of thermal expansion of a substrate 11, thermal expansion of the small opposite substrate 12 is 
carried out more greatly than a substrate 1 L However, since the periphery section of the opposite substrate 12 is 
being fixed by sealant 14A or 14, the opposite substrate 12 curves so that an intemal-surface side may become a 
convex. 

[0051] Finally, the liquid crystal layer 13 is enclosed between a substrate 11 and the opposite substrate 12, and 
by illustration, although omitted, a phase contrast plate and a polarizing plate are installed in the outside of 
monotonous member 1 1 A and the opposite substrate 12, and a liquid crystal display 10 is manufactured. 
[0052] Here, the detail of the MOSFET (METARUOKIS AIDOSHIRIKON field emission transistor) 
component 20 is explained. 

[0053] In order to show the detail of the MOSFET component 20 in drawing 3 , the sectional view shown along 
with the B~B' Une of drawing 2 is shown. 

[0054] The well field 21 is formed on a substrate 11, and the field oxide 23 for isolation is formed on the well 
field 21. Opening is formed in field oxide 23, gate oxide 24 is formed in the center of the inside of this opening, 
gate electrode 22a and the scanning line 22 are formed in gate oxide 24 front face, and the 1st interlayer 
insulation film 25 is formed on it. A contact hole 26 is formed in source field 42a, thereby, opening of the 1st 
interlayer insulation film 25 is carried out, the data line 16 is formed here, and connection with source field 42a 
is achieved. Moreover, after the data line 16 is formed, the 2nd interlayer insulation film 27 is formed further. A 
contact hole 28 is formed in drain field 42b, thereby, the 1st interlayer insulation film 25 and the 2nd interlayer 
insulation film 27 carry out opening, the pixel electrode 15 is formed here, and connection with drain field 42b 
is achieved. Moreover, between the 1st interlayer insulation film 25 and the 2nd interlayer insulation film 27, 
the conductive layer 29 for capacity are recording is formed. 

[0055] In this operation gestalt, although the liquid crystal display with the coefficient of thermal expansion of 
the opposite substrate 12 smaller than the coefficient of thermal expansion of a substrate 1 1 among a substrate 
11 and the opposite substrate 12 was explained This invention is not limited to this and its with the 
coefficient of thermal expansion of a substrate 1 1 smaller than the coefficient of thermal expansion of the 
opposite substrate 12 is also good. In that case What is necessary is to stick monotonous member llA which 
has a coefficient of thermal expansion smaller than the coefficient of thermal expansion of the opposite 
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substrate 12 on the outside surface of the opposite substrate 12, and just to curve so that the monotonous 
member UA side may become a convex about the opposite substrate 12 and monotonous member 1 1 A, 
[0056] According to this operation gestalt, a substrate 1 1 can be curved in a predetermined configuration by 
sticking monotonous member llA which has the predetermined coefficient of thermal expansion from which a 
coefficient of thermal expansion differs on the outside surface of a substrate 11, carrying out a temperature up 
beyond predetermined temperature, and returning to ordinary temperature. 

[0057] In this operation gestalt, it is desirable to set up so that the difference of the coefficient of thermal 
expansion of the opposite substrate 12 and a substrate 1 1 and the difference of the coefficient of thermal 
expansion of a substrate 1 1 and monotonous member 1 1 A may become equal. Moreover, it is desirable to use 
the adhesives same as adhesives which stick a substrate 11 and monotonous member llA as sealant 14A. 
[0058] A substrate 11 and the opposite substrate 12 can be incurvated in the same configuration by setting up so 
that the difference of the coefficient of thermal expansion of the opposite substrate 12 and a substrate 1 1 and the 
difference of the coefficient of thermal expansion of a substrate 11 and monotonous member llA may become 
equal, and hardening adhesives under the same conditions using the adhesives same as adhesives which stick a 
substrate 11 and monotonous member llA as sealant 14A. 

[0059] Thus, according to this operation gestalt, since it can curve in the same configuration as the opposite 
substrate 12 which curves a substrate 1 1 in the formation process of a sealant 14, the eel thickness of a liquid 
crystal cell is equalized and the manufacture approach of a liquid crystal display and liquid crystal display 
which were excellent in display quality can be offered. 

[0060] Moreover, in this operation gestalt, although the reflective mold liquid crystal display was explained, 
this invention is not limited to a reflective mold and can apply a transparency mold, a reflective transflective 
type, etc. to any liquid crystal equipments. In addition, this operation gestalt is effective in especially the liquid 
crystal display for projection mold liquid crystal displays that cannot arrange a spacer. 

[0061] Process drawing showing the manufacture approach of the reflective mold liquid crystal display 30 using 
an MOSFET component as a switching element of the 2nd operation gestalt concerning this invention is shown 
in 2nd operation gestalt drawing 4 , and the manufacture approach is explained to it. In drawing 4 , the same 
reference mark is given to the same component as a liquid crystal display 10. 

[0062] In this operation gestalt, the substrate (bottom substrate) 31 which pinches the Uquid crystal layer 13, 
and a different substrate as opposite substrates (top substrate) 32 are used, the direction of the coefficient of 
thermal expansion of the opposite substrate 32 becomes smaller than the coefficient of thermal expansion of a 
substrate 31, and it is small. For example, the substrate which consists of single crystal silicon and glass, 
respectively is used as a substrate 31 and an opposite substrate 32. Moreover, in the formation process of the 
sealant 14 which sticks a substrate 31 and the opposite substrate 32, the opposite substrate 32 shall curve so that 
an outside-surface side may become a convex. 

[0063] As shown in drawing 4 (a), on the internal surface (illustration top front face) of a substrate 31, the 
MOSFET component 20 for driving the pixel electrode (reflector) 15 which consists of aluminum which 
reflects light like the 1st operation gestalt, and each pixel electrode 15 etc. is formed. 
[0064] Since the detailed structure of the top view which expanded the situation when seeing the substrate 3 1 
before forming the orientation film 18 from a top, and the MOSFET component 20 is the same as that of what 
was shown by drawing 2 and drawing 3 , explanation is omitted. 

[0065] Next, as shown in dr awi ng 4 (b), monotonous member 31 A which has a predetermined coefficient of 
thermal expansion which is different in a substrate 31 is stuck through thermosetting adhesive or photoresist 
adhesives on the outside surface (illustration bottom front face) of a substrate 31. At this time, monotonous 
member 31 A is selected so that the coefficient of thermal expansion of monotonous member 31 A may become 
larger than the coefficient of thermal expansion of a substrate 3L Moreover, it is desirable to set up so that the 
difference of the coefficient of thermal expansion of the opposite substrate 32 and a substrate 3 1 and the 
difference of the coefficient of thermal expansion of a substrate 31 and monotonous member 31 A may become 
equal. 

[0066] When the adhesives which stuck a substrate 31 and monotonous member 31A are thermosetting 
adhesive, adhesives are hardened by heating at about 100-160 degrees C. Moreover, when the used adhesives 
are photoresist adhesives, adhesives are hardened by irradiating ultraviolet rays etc. An ultraviolet ray lamp is 
used for hardening of photoresist adhesives, and a temperature up is carried out to about 80 degrees C by 
generation of heat of an ultraviolet ray lamp. Moreover, when which adhesives are used, after hardening 
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reaction termination lowers temperature to ordinary temperature. 

[0067] When the used adhesives are any of thermosetting adhesive and photoresist adhesives, a substrate 31 and 
monotonous member 31 A are heated by the temperature of about 100-160 degrees C or about 80 degrees C. this 
time - monotonous member 31 A with a large coefficient of thermal expansion among a substrate 31 and 
monotonous member 31 A ™ the substrate 31 with a small coefficient of thermal expansion - a temperature up - 
- large — expanding — a temperature fall — — it contracts greatly. 

[0068] Consequently, as shown in drawing 4 (c), a substrate 31 and monotonous member 31 A curve so that a 
substrate 31 side may become a convex. 

[0069] Next, as shown in drawing 4 (d), the common electrode 17 and the orientation film 19 stick the opposite 
substrate 32 by which sequential formation was carried out, and a substrate 3 1 at the predetermined spacing 
through sealant 14A which is not hardened [ which consists of thermosetting adhesive or photoresist adhesives ] 
on an internal surface. 

[0070] Next, as shown in drawing 4 (e), sealant 14A is hardened and a sealant 14 is formed. When sealant 14A 
is thermosetting adhesive, adhesives are hardened by heating at about 100-160 degrees C. Moreover, when 
sealant 14A is photoresist adhesives, adhesives are hardened by irradiating ultraviolet rays etc. An ultraviolet 
ray lamp is used for hardening of photoresist adhesives, and a temperature up is carried out to about 80 degrees 
C by generation of heat of an ultraviolet ray lamp. Moreover, when which adhesives are used, after hardening 
reaction termination lowers temperature to ordinary temperature. 

[0071] When the adhesives used as sealant 14A are any of thermosetting adhesive and photoresist adhesives, a 
substrate 31 and monotonous member 31A are heated by the temperature of about 100-160 degrees C or about 
80 degrees C. At this time, since the coefficient of thermal expansion of the opposite substrate 32 is smaller 
than the coefficient of thermal expansion of a substrate 31, thermal expansion of the substrate 31 is carried out 
more greatly than the opposite substrate 32. However, since the periphery section of the opposite substrate 32 is 
being fixed by sealant 14A or 14, the opposite substrate 32 curves so that an outside-surface side may become a 
convex. 

[0072] Finally, the liquid crystal layer 13 is enclosed between a substrate 31 and the opposite substrate 32, and 
by illustration, although omitted, a phase contrast plate and a polarizing plate are installed in the outside of 
monotonous member 31A and the opposite substrate 32, and a liquid crystal display 30 is manufactured. 
[0073] In this operation gestalt, although the liquid crystal display with the coefficient of thermal expansion of 
the opposite substrate 32 smaller than the coefficient of thermal expansion of a substrate 31 among a substrate 
31 and the opposite substrate 32 was explained This invention may not be limited to this and its coefficient of 
thermal expansion of the opposite substrate 32 may be larger than the coefficient of thermal expansion of a 
substrate 31. In that case What is necessary is to stick monotonous member 31A which has a larger coefficient 
of thermal expansion than the coefficient of thermal expansion of the opposite substrate 32 on the outside 
surface of the opposite substrate 32, and just to curve so that the opposite substrate 32 side may become a 
convex about the opposite substrate 32 and monotonous member 31 A. 

[0074] According to this operation gestalt, a substrate 31 can be curved in a predetermined configuration by 
sticking monotonous member 31 A which has the predetermined coefficient of thermal expansion from which a 
coefficient of thermal expansion differs on the outside surface of a substrate 31, carrying out a temperature up 
beyond predetermined temperature, and returning to ordinary temperature. 

[0075] In this operation gestalt, it is desirable to set up so that the difference of the coefficient of thermal 
expansion of the opposite substrate 32 and a substrate 31 and the difference of the coefficient of thermal 
expansion of a substrate 31 and monotonous member 31 A may become equal. Moreover, it is desirable to use 
the adhesives same as adhesives which stick a substrate 31 and monotonous member 31 A as sealant 14A. 
[0076] A substrate 3 1 and the opposite substrate 32 can be incurvated in the same configuration by setting up so 
that the difference of the coefficient of thermal expansion of the opposite substrate 32 and a substrate 31 and the 
difference of the coefficient of thermal expansion of a substrate 31 and monotonous member 31 A may become 
equal, and hardening adhesives under the same conditions using the adhesives same as adhesives which stick a 
substrate 31 and monotonous member 31 A as sealant 14A. 

[0077] Thus, according to this operation gestalt, since it can curve in the same configuration as the opposite 
substrate 32 which curves a substrate 31 in the formation process of a sealant 14, the eel thickness of a liquid 
crystal cell is equalized and the manufacture approach of a liquid crystal display and liquid crystal display 
which were excellent in display quality can be offered. 
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[0078] Moreover, in this operation gestalt, although the reflective mold liquid crystal display was explained, 
this invention is not limited to a reflective mold and can apply a transparency mold, a reflective transflective 
type, etc, to any liquid crystal equipments. This operation gestalt is effective in both the liquid crystal display 
for a projection mold display which cannot arrange a spacer, and the liquid crystal display for direct viewing 
type liquid crystal displays which arranges a spacer. 

[0079] In addition, in the 1st and 2nd operation gestalt, although only the liquid crystal display using an 
MOSFET component was explained This invention is not what is limited to this. For example, simple matrix 
type liquid crystal equipment, The liquid crystal equipment using 2 terminal mold component represented by 
the MIM (Metal-Insulator-Metal) component. It is applicable also to the liquid crystal equipment using 3 
terminal mold component represented by the TFT (Thin-Film Transistor) component, and if it is liquid crystal 
equipment which consists of an ingredient with which two substrates which pinch a liquid crystal layer, and 
which counter differ, it is applicable to any liquid crystal equipments. 

[0080] Next, the example of electronic equipment equipped with the liquid crystal display 10 of the 
aforementioned 1st and 2nd operation gestalt or either of 30 is explained. 

[0081] Drawing 5 (a) is the perspective view having shown an example of a cellular phone. In drawing 5 (a), 40 
shows the body of a cellular phone and 41 shows the liquid crystal display section equipped with the 
aforementioned liquid crystal display 10 or either of 30. 

[0082] Drawing 5 (b) is the perspective view having shown an example of pocket mold information processors, 
such as a word processor and a personal computer. In drawing 5 (b), the liquid crystal display section which 50 
equipped with the information processor and 5 1 equipped with the input sections, such as a keyboard, the hquid 
crystal display 10 of the above [ 53 / an information processing body and 52 ], or either of 30 is shown. 
[0083] Drawing 5 (c) is the perspective view having shown an example of wrist watch mold electronic 
equipment. In drawing 5 (c), 60 shows the body of a clock and 61 shows the liquid crystal display section 
equipped with the aforementioned liquid crystal display 10 or either of 30. 

[0084] Drawing 6 is the outline block diagram showing the important section of the projector (projection mold 
liquid crystal display) which used the aforementioned liquid crystal display 10 or either of 30 as light 
modulation equipment. 

[0085] This projector S polarization flux of light by which outgoing radiation was carried out from the light 
source section 71 arranged in accordance with the system optical axis L, the integrator lens 72, the polarization 
lighting system 70 by which an outline configuration is carried out from the polarization sensing element 73, 
and the polarization lighting system 70 according to S polarization flux of light reflector 81 The inside of the 
light reflected from S polarization reflector 81 of a polarization beam splitter 80 and a polarization beam splitter 
80 to reflect, High-reflective-liquid-crystal light modulation equipment 85B which modulates the dichroic 
mirror 82 which separates the component of blue glow (B), and the separated blue glow (B), High-reflective- 
liquid-crystal Hght modulation equipment 85R which modulates the dichroic mirror 83 which is made to reflect 
the component of red light (R) among the flux of lights after blue glow was separated, and is separated, and the 
separated red light (R), High-reflective-liquid-crystal light modulation equipment 85G which modulate the 
remaining green light (G) which penetrates a dichroic mirror 83, The light modulated with three high-reflective- 
hquid-crystal light modulation equipments 85R, 85G, and 85B is compounded by dichroic mirrors 82 and 83 
and the polarization beam splitter 80, and it consists of incident light study systems 90 which consist of a 
projector lens which projects this synthetic Hght on a screen 91. The aforementioned liquid crystal display 10 or 
either of 30 is used for the three above-mentioned high-reflective-liquid-crystal light modulation equipments 
85R, 85G, and 85B, respectively. 

[0086] Drawing 5 (a) Since each electronic equipment shown in - (c) and drawing 6 is equipped with the 
aforementioned liquid crystal display 10 or either of 30, it becomes what was excellent in display quality. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin gJJ Drawing 1 (a) - (e) is process drawing showing the manufacture approach of the reflective mold 
liquid crystal display of the 1st operation gestalt concerning this invention. 

[Drawing_21 Drawin g is the top view expanding and showing the reflective mold liquid crystal display of the 
1st operation gestalt concerning this invention. 

Praw ingJJ Drawing 3 is the sectional view showing the structure of the TFT component in the reflective mold 
liquid crystal display of the 1st operation gestalt concerning this invention. 

[Drawingji] Drawing_4 (a) - (e) is process drawing showing the manufacture approach of the reflective mold 
liquid crystal display of the 2nd operation gestalt concerning this invention. 

[DrawingJl Drawing showing an example of the cellular phone equipped with the liquid crystal display with 
which drawingj, (a) was manufactured according to the above-mentioned operation gestalt, drawing showing 
an example of the pocket mold information processor equipped with the liquid crystal display with which 
drawing 5 (b) was manufactured according to the above-mentioned operation gestalt, and drawing 5 (c) are 
drawings showing an example of wrist watch mold electronic equipment equipped with the liquid crystal 
display manufactured according to the above-mentioned operation gestalt. 

[Drawing 6] Drawing 6 is the outline block diagram showing the important section of a projector using the 
liquid crystal display manufactured according to the above-mentioned operation gestalt as light modulation 
equipment. 

[Drawing 7] Drawing 7 is the outline sectional view showing the structure of the common liquid crystal display 
for direct viewing type liquid crystal displays. 

£Dr awin g.8] Drawin g^ is the outiine sectional view showing the structure of the common liquid crystal display 
for projection mold liquid crystal displays. 

[Drawin g_91 Drawing 9 is the outline sectional view showing the structure of the reflective mold liquid crystal 
display for projection mold liquid crystal displays. 

[Drawing 10] Drawing 10 (a) and (b) are drawings explaining the problem of a curve of the substrate in the 
reflective mold liquid crystal display for projection mold liquid crystal displays. 
[Description of Notations] 

10 30 Liquid crystal display 

11 31 Substrate 

11 A, 31 A Monotonous member 

12 32 Opposite substrate 

13 Liquid Crystal Layer 

14 Sealant 

14A. A. non-hardened sealant 

15 Pixel Electrode (Reflector) 

16 Data Line 

17 Common Electrode 

18 19 Orientation film 
20 MOSFET Component 
22 Scanning Line 
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[Drawing 6] 
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[Drawing 10] 
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